Astrocyte metabolism and signaling during brain ischemia.
Brain ischemia results from cardiac arrest, stroke or head trauma. These conditions can cause severe brain damage and are a leading cause of death and long-term disability. Neurons are far more susceptible to ischemic damage than neighboring astrocytes, but astrocytes have diverse and important functions in many aspects of ischemic brain damage. Here we review three main roles of astrocytes in ischemic brain damage. First, we consider astrocyte glycogen stores, which can defend the brain against hypoglycemic brain damage but may aggravate brain damage during ischemia due to enhanced lactic acidosis. Second, we review recent breakthroughs in understanding astrocytic mechanisms of transmitter release, particularly for those transmitters with known roles in ischemic brain damage: glutamate, D-serine, ATP and adenosine. Third, we discuss the role of gap-junctionally connected networks of astrocytes in mediating the spread of damaging molecules to healthy 'bystanders' during infarct expansion in stroke.